Delirium (acute confusion) is common in older adults and leads to poor outcomes, such as death, clinician and caregiver burden, and prolonged cognitive and functional decline. [1] [2] [3] [4] Delirium is extremely costly, with estimates ranging from $143 to $152 billion annually (2005 US$). 5, 6 Early detection and management may improve the poor outcomes and reduce costs attributable to delirium, 3 ,7 yet delirium identification in clinical practice has been challenging, particularly when translating research tools to the bedside. [8] [9] [10] As a result, only 12% to 35% of delirium cases are detected in routine care, with hypoactive delirium and delirium superimposed on dementia most likely to be missed. [11] [12] [13] [14] [15] To address these issues, we recently developed and published the three-dimensional Confusion Assessment Method (3D-CAM), the 3-minute diagnostic assessment for CAM-defined delirium. 16 The 3D-CAM is a structured assessment tool that includes mental status testing, patient symptom probes, and guided interviewer observations for signs of delirium. 3D-CAM items were selected through a rigorous process to determine the most informative items for the 4 CAM diagnostic features. 17 The 3D-CAM can be completed in 3 minutes, and has 95% sensitivity and 94% specificity relative to a reference standard. 16 Despite the capabilities of the 3D-CAM, there are situations when even 3 minutes is too long to devote to delirium identification. Moreover, a 2-step approach in which a sensitive ultrabrief screen is administered, followed by the 3D-CAM in "positives," may be the most efficient approach for large-scale delirium case identification. The aim of the current study was to use the 3D-CAM database to identify the most sensitive single item and pair of items in the diagnosis of delirium, using the reference standard in the diagnostic accuracy analysis. We hypothesized that we could identify a single item with greater than 80% sensitivity and a pair of items with greater than 90% sensitivity for detection of delirium.
METHODS Study Sample and Design
We analyzed data from the 3D-CAM validation study, 16 which prospectively enrolled participants from a large urban teaching hospital in Boston, Massachusetts, using a consecutive enrollment sampling strategy. Inclusion criteria were: (1) 75 years old, (2) admitted to general or geriatric medicine services, (3) able to communicate in English, (4) without terminal conditions, (5) expected hospital stay of 2 days, (6) not a previous study participant. Experienced clinicians screened patients for eligibility. If the patient lacked capacity to provide consent, the designated surrogate decision maker was contacted. The study was approved by the institutional review board.
Reference Standard Delirium Diagnosis
The reference standard delirium diagnosis was based on an extensive (45 minutes) face-to-face patient interview by experienced clinician assessors (neuropsychologists or advanced practice nurses), medical record review, and input from the nurse and family members. This comprehensive assessment included: (1) reason for hospital admission, hospital course, and presence of cognitive concerns, (2) family, social, and functional history, (3) Montreal Cognitive Assessment, 18 (4) Geriatric Depression Scale, 19 (5) medical record review including scoring of comorbidities using the Charlson index, 20 determination of functional status using the basic and Instrumental Activities of Daily Living, 21, 22 psychoactive medications administered, and (6) a family member interview to assess the patient's baseline cognitive status that included the Eight-Item Interview to Differentiate Aging and Dementia, 23 to assess the presence of dementia. Using all of these data, an expert panel, including the clinical assessor, the study principal investigator (E.R.M.), a geriatrician, and an experienced neuropsychologist, adjudicated the final delirium diagnoses using Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) criteria. The panel also adjudicated for the presence or absence of dementia and mild cognitive impairment based on National Institute on Aging-Alzheimer's Association (NIA-AA) criteria. 24 This approach has been used in other delirium studies.
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3D-CAM Assessments
After the reference standard assessment, the 3D-CAM was administered by trained research assistants (RAs) who were blinded to the results of the reference standard. To reduce the likelihood of fluctuations or temporal changes, all assessments were completed between 11:00 AM and 2:00 PM and for each participant, within a 2-hour time period (for example, 11:23 AM to 1:23 PM).
Statistical Analyses to Determine the Best Singleand Two-Item Screeners To determine the best single 3D-CAM item to identify delirium, the responses of the 20 individual items in the 3D-CAM (see Supporting Table 1 in the online version of this article) were compared to the reference standard to determine their sensitivity and specificity. Similarly, an algorithm was used to generate all unique 2-item combinations of the 20 items (190 unique pairs), which were compared to the reference. An error, no response, or an answer of "I do not know" by the patient was considered a positive screen for delirium. The 2-item screeners were considered positive if 1 or both of the items were positive. Sensitivity and specificity were calculated along with 95% confidence intervals (CIs).
Subset analyses were performed to determine sensitivity and specificity of individual items and pairs of items stratified by the patient's baseline cognitive status. Two strata were created-patients with dementia (N 5 56), and patients with normal baseline cognitive status or mild cognitive impairment (MCI) (N 5 145). We chose to group MCI with normal for 2 reasons: (1) dementia is a well-established and strong risk factor for delirium, whereas the evidence for MCI being a risk factor for delirium is less established and (2) to achieve adequate allocation of delirious cases in both strata. Last, we report the sensitivity of altered level of consciousness (LOC), which included lethargy, stupor, coma, and hypervigilance as a single screening item for delirium in the overall sample and by cognitive status. Analyses were conducted using commercially available software (SAS version 9.3; SAS Institute, Inc., Cary, NC).
RESULTS
Characteristics of the patients are shown in Table 1 . Subjects had a mean age of 84 years, 62% were female, and 28% had a baseline dementia. Forty-two (21%) had delirium based on the clinical reference standard. Twenty (10%) had less than a high school education and 100 (49%) had at least a college education. Table 2 reports the results of single-item screens for delirium with sensitivity, the ability to correctly identify delirium when it is present by the reference standard, and specificity, the ability to correctly identify patients without delirium when it is not present by reference standard and 95% CIs. Items are listed in descending order of sensitivity; in the case of ties, the item with the higher specificity is listed first. The screening items with the highest sensitivity for delirium are "Months of the year backwards," and "Four digits backwards," both with a sensitivity of 83% (95% CI: 69%-93%). Of these 2 items, "Months of the year backwards" had a much better specificity of 69% (95% CI: 61%-76%), whereas "Four digits backwards" had a specificity of 52% (95% CI: 44%-60%). The item "What is the day of the week?" had lower sensitivity at 71% (95% CI: 55%-84%), but excellent specificity at 92% (95% CI: 87%-96%).
Single Item Screens
We then examined performance of single-item screeners in patients with and without dementia ( Table 3 ). In persons with dementia, the best single item was also "Months of the year backwards," with a sensitivity of 89% (95% CI: 72%-98%) and a specificity of 61% (95% CI: 41%-78%). In persons with normal baseline cognition or MCI, the best performing single item was "Four digits backwards," with sensitivity of 79% (95% CI: 49%-95%) and specificity of 51% (95% CI: 42%-60%). "Months of the year backwards" also performed well, with sensitivity of 71% (95% CI: 42%-92%) and specificity of 71% (95% CI: 62%-79%). Table 4 reports the results of 2-item screens for delirium with sensitivity, specificity, and 95% CIs. Item pairs are listed in descending order of sensitivity following the same convention as in Table 2 . The 2-item screen with the highest sensitivity for delirium is the combination of "What is the day of the week?" and "Months of the year backwards," with a sensitivity of 93% (95% CI: 81%-99%) and specificity of 64% (95% CI: 56%-70%). This screen had a positive and negative likelihood ratio (LR) of 2.59 and 0.11, respectively. The combination of "What is the day of the week?" and "Four digits backwards" had the same sensitivity 93% (95% CI: 81%-99%), but lower specificity of 48% (95% CI: 40%-56%). The combination of "What type of place is this? (hospital)" and "Four digits backwards" had a sensitivity of 90% (95% CI: 77%-97%) and specificity of 51% (95% CI: 43%-50%).
Two-Item Screens
When subjects were stratified by baseline cognition, the best 2-item screens for normal and MCI patients was "What is the day of the week?" and "Four digits backwards," with 93% sensitivity (95% CI: 66%-100%) and 50% specificity (95% CI: 42%-59%). The best pair of items for patients with dementia (Table 5) was the same as the overall sample, "What is the day of the week?" and "Months of the year backwards," but its performance differed with a higher sensitivity of 96% (95% CI: 82%-100%) and lower specificity of 43% (95% CI: 24%-63%). This same pair of items had 86% sensitivity (95% CI: 57%-98%) and 69% (95% CI: 60%-77%) specificity for persons with either normal cognition or MCI.
Altered Level of Consciousness as a Screener for Delirium Altered level of consciousness (ALOC) was uncommon in our sample, with an overall prevalence of 10/ 201 (4.9%). When examined as a screening item for delirium, ALOC had very poor sensitivity of 19% (95% CI: 9%-34%) but had excellent specificity 99% (95% CI: 96%-100%). Altered LOC also demonstrated poor screening performance when stratified by cognitive status, with a sensitivity of 14% in the normal and MCI group (95% CI: 2%-43%) and sensitivity of 21% (95% CI: 8%-41%) in persons with dementia.
Positive and Negative Predictive Values
Although we focused on sensitivity and specificity in evaluating 1-and 2-item screeners, we also examined positive and negative predictive values. These values will vary depending on the overall prevalence of delirium, which was 21% in this dataset. The best 1-item screener, "Months of the year backwards," had a positive predictive value of 31% and negative predictive value of 94%. The best 2-item screener, "Months of the year backwards" with "What is the day of the week?," had a positive predictive value of 41% and negative predictive value of 97% (see Supporting  Tables 2 and 3 in the online version of this article) LRs for the items are in Tables 2 through 5 . *Top 3 items: our primary criterion for determining this was sensitivity, with a secondary criterion of specificity in the case of ties. Items are listed in descending order on this basis. y Screen positive: error, do not know, or no response.
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DISCUSSION
Identifying simple, efficient, bedside case-identification methods for delirium is an essential step toward improving recognition of this highly morbid syndrome in hospitalized older adults. In this study, we identified a single cognitive item, "Months of the year backwards," that identified 83% of delirium cases when compared with a reference standard diagnosis. Furthermore, we identified 2 items, "Months of the year backwards" and 'What is the day of the week?" which when used in combination identified 93% of delirium cases. The same 1 and 2 items also worked well in patients with dementia, in whom delirium is often missed. Although these items require further clinical validation, the development of an ultrabrief 2-item test that identifies over 90% of delirium cases and can be completed in less than 1 minute (recently, we administered the best 2-item screener to 20 consecutive general medicine patients over age 70 years, and it was completed in a median of 36.5 seconds), holds great potential for simplifying bedside delirium screening and improving the care of hospitalized older adults. Our current findings both confirm and extend the emerging literature on best screening items for delirium. Sands and colleagues (2010) 26 tested a single test for delirium, "Do you think (name of patient) has been more confused lately?" in 21 subjects and achieved a sensitivity of 80%. Han and colleagues developed a screening tool in emergency-department patients using the LOC question from the Richmond Agitation-Sedation Scale and spelling the word "lunch" backwards, and achieved 98% sensitivity, but in a younger emergency department population with a low prevalence of dementia. 27 O'Regan et al. recently also found 'Months of the year backwards" to be the best single-screening item for delirium in a large sample, but only tested a 1-item screen. 28 Our study extends these studies in several important ways by: (1) employing a rigorous clinical reference standard diagnosis of delirium, (2) having a large sample with a high prevalence of patients with dementia, (3) use of a general medical population, and (4) examining the best 2-item screens in addition to the best single item.
Systematic intervention programs [29] [30] [31] that focus on improved delirium evaluation and management have the potential to improve patient outcomes and reduce costs. However, targeting these programs to patients with delirium has proven difficult, as only 12% to 35% of delirium cases are recognized in routine clinical practice.
11-15 The 1-and 2-item screeners we identified could play an important role in future delirium identification. The 3D-CAM combines high sensitivity (95%) with high specificity (94%) 16 and therefore would be an excellent choice as the second step after a positive screen. The feasibility, effectiveness, and cost of administering these screeners, followed by a brief diagnostic tool such as the 3D-CAM, should be evaluated in future work.
Our study has noteworthy strengths, including the use of a large purposefully challenging clinical sample with advanced age that included a substantial proportion with dementia, a detailed assessment, and the testing of very brief and practical tools for bedside delirium screening. 25 This study also has several important limitations. Most importantly, we presented secondary analysis of individual items and pairs of items drawn from the 3D CAM assessment; therefore, the 2-item bedside screen requires prospective clinical validation. The reference standard was based on the DSM-IV, because this study was conducted prior to the release of DSM-V. In addition, the ordering of the reference standard and 3D-CAM assessments was not randomized due to feasibility constraints. In addition, this study was cross-sectional, involved only a single hospital, and enrolled only older medical patients during the day shift. Our sample was older (aged 75 years and older), and a younger sample may have had a different prevalence of delirium, which could affect the positive predictive value of our ultrabrief screen. We plan to test this in a sample of patients aged 70 years and older in future studies. Finally, it should be noted that these best 1-item and 2-item screeners miss 17% and 7% of delirium cases, respectively. In cases where this is unacceptably high, alternative approaches might be necessary.
It is important to remember that these 1-and 2-item screeners are not diagnostic tools and therefore should not be used in isolation. Optimally, they will be followed by a more specific evaluation, such as the 3D-CAM, as part of a systematic delirium identification process. For instance, in our sample (with a delirium rate of 21%), the best 2-item screener had a positive predictive value of 41%, meaning that positive screens are more likely to be false positives than true positives (see Supporting Tables 2 and 3 in the  online version of this article) . 32 Nevertheless, by reducing the total number of patients who require diagnostic instrument administration, use of these ultrabrief screeners can improve efficiency and result in a net benefit to delirium case-identification efforts. 32 Time has been demonstrated to be a barrier to delirium identification in previous studies, but there are likely others. These may include, for instance, staff nihilism about screening making a difference, ambiguous responsibility for delirium screening and management, unsupportive system leadership, and absent payment for these activities. 31 Moreover, it is possible that the 2-step process we propose may create an incentive for staff to avoid positive screens as they see it creating more work for themselves. We plan to identify and address such barriers in our future work.
In conclusion, we identified a single screening item for delirium, "Months of the year backwards," with 83% sensitivity, and a pair of items, "Months of the year backwards" and "What is the day of the week?", with 93% sensitivity relative to a rigorous reference standard diagnosis. These ultrabrief screening items work well in patients with and without dementia, and should require very little training of staff. Future studies should further validate these tools, and determine their translatability and scalability into programs for systematic, widespread delirium detection. Developing efficient and accurate case identification strategies is a necessary prerequisite to appropriately target delirium management protocols, enabling healthcare systems to effectively address this costly and deadly condition.
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